Abstract-A new program based on improved user participation for the selection of assistive devices was implemented and its effectiveness and efficiency assessed. The intervention was compared with traditional routines. The study population comprised persons with rheumatoid arthritis who lived in two communities in Sweden. The selection process yielded increased user participation, user satisfaction, an increased number of prescriptions, and consequently also higher costs. The outcome measures showed more vague improvements. No improvement in functional ability was found regarding pain and difficulty with daily activities in the two study groups, but an increased use of assistive devices was found among women below 64 years in the intervention group (p = 0:001). Women below 64 years in the intervention group rated an improved health-related quality of life regarding both the total score (p = 0:017) and the underlying dimensions of physical function (p = 0:012). Even though the intervention yielded positive results on process-variables as increased user participation and an increased number of prescribed assistive devices, only women below 64 years showed an increased use of assistive devices in daily activities and an improved health related quality of life.
I. BACKGROUND

A. Assessment of Assistive Technology
A SSISTIVE technologies are implemented in the rehabilitation of disabled persons in order to reach "an optimum mental, physical and/or functional level" [1] . Social adjustment, integration into community life, independent living and general well being comprise the scope of the rehabilitation [2] - [6] . Both restorative and psycho social objectives should be considered as well as the amount of resources devoted to each case.
The end-user's benefits from assistive technologies depend not only on the technical merits of the devices, but also on organizational and environmental factors and the design of the Publisher Item Identifier S 1063-6528(97)06948-6. selection process. As pointed out by Enders and Hall, we must be aware of "the entire system, not only initial procurement, but installation, usage training, follow-up, maintenance, and replacement at appropriate intervals, and even more important, the effects of assistive technology on the lives of the people who use it" [7] . Thus, important issues are user participation, the types, design and performance of available devices, professionalism when communicating with the client, and the quality of the follow-up, where performance in the normal environment is checked and the referral possibly reconsidered.
In assessing assistive technologies and the process of selection and prescription, it is therefore important to have a system approach which accounts for the vast number of determinants of successful rehabilitation as well as for the various levels of the human and societal systems where effects are to be expected. The structured model of disease, impairment, disability, and handicap in a causal chain, which was worked out by Nagi [8] and [9] and Wood [10] , and summarized in the WHO ICIDH [11] , is helpful and is often used as a measurement model. However, the model has been questioned due to difficulties with regard to the concept of normality which is introduced, the underestimation of the environment as a constitutive part of handicap, and ambiguity in the demarcation between disability and handicap [12] - [15] . Further development of these conceptual issues can be expected and proposals are at hand [15] .
The scope of the present assessment comprised investigating the consequences of improved user participation in the selection of assistive technologies. Both socio-economic and benefits to the end users were included. The impact of the assessment was on a program level, i.e., primarily service planning and service delivery [16] . Of the techniques for economic evaluation (cost-benefit analysis CBA, costeffectiveness analysis CEA, cost-utility analysis CUA [17] ) we have found CEA and CUA to be the most appropriate [18] - [22] ; see Table I . What constitutes an appropriate measure of effectiveness depends on the measurement model.
B. Outcome Measures
A great amount of work has been devoted to outcome measurements in rehabilitation. The distinction between "functional assessment" instruments and "quality of life" instruments seems to be fuzzy. "Health profiles" and "health-related quality of life" (HRQL) are other terms. "Health indexes" and "utilities" provide a description of the outcome as one A classification of outcome measures is shown in Table II . Good overviews are found in textbooks by Turner [2] , Fuhrer [3] , and Walker and Rosser [23] . Recent contributions to measurement theory are reported in work done by Parmenter [6] , Lawton [24] , Kirshner and Guyatt [25] , Patrick and Deyo [26] , Bell, Bombardier and Tugwell [27] , Revicki and Kaplan [28] , Kaplan, Feeny and Revicki [29] , and Rintala [30] . Bibliographies of indexes are reported by Spilker, Molinek, Johnston, Simpson Jr. and Tilson [31] , Spilker, White, Simpson Jr. and Tilson [32] , Spilker, Simpson Jr. and Tilson [33] and Berzon, Simpson Jr. and Tilson [34] .
C. Costs
In the estimation of costs, the concept of opportunity cost is important, since the actual resource allocation can often be disputed. Different available alternatives and the foregone benefits from each alternative would yield the information necessary in order to allocate resources efficiently [35] . A consequence of applying the concept of opportunity cost to rehabilitation technology is that the marginal cost must be considered, rather than the average cost, when we estimate the amount of resources used in a rehabilitation project. In many cases the marginal cost can be approximated by short term operating costs.
An important issue concerns the costs at different points in time. In social projects the costs frequently appear in the beginning of the project, and the benefits accrue many years later. To be able to compare costs and benefits we need to transform values to the same point in time, normally the point of investment. The factor by which costs and benefits are transformed from different points in time to the present is denoted "social discount rate." In social projects this discount rate is often between 5-10%.
In many economic evaluations a distinction is made between direct and indirect costs. The first denotes the resources used to facilitate or produce the actual treatment or rehabilitation. The second are those resources which are not directly related to the rehabilitation.
D. Previous Studies
Reviews of costs, benefits and effectiveness of rehabilitation technologies and programs have been done by Persson and Brodin [18] , McKenna et al. [36] and Enders and Hall [7] . These reports conclude that little work has been done on socio-economic evaluation of rehabilitation has been made. McKenna et al. further state that "the small quantity of literature that has been published in this area demonstrates an incapacity to design trials of adequate size and poor methodology to collect valid cost and effectiveness data." This dismal conclusion could be reversed by the application of established techniques of economic evaluation. Enders and Hall point out that "there have been few evaluations of the utilization of assistive devices, benefits to their users, or the effectiveness of programs intended to make them available. Measurement of their utilization is useful for determining their cost-effectiveness in terms of public and private funds."
II. OBJECTIVES OF THE STUDY
In Sweden, the provision of assistive technologies is integrated with the health care system. All persons residing in Sweden have access to the service delivery system. Each county council defines the products provided through the system. In practice, the providers usually follow the recommendations of the Swedish Handicap Institute [37] . In most cases the devices have been provided to the user free of charge, but fees covering part of the investment costs are now being used more frequently to contain costs.
In 1992, the cost of assistive devices was about SEK 1.2 billion ($0.2 billion) [38] . Costs for assistive devices have increased more than other health care costs during recent years [39] . It is important to find ways of increasing the efficiency of the system as well as its effectiveness. A Swedish governmental investigation in 1991 [39] proposed that assistive technologies should be defined by needs instead of a list of available products. Since persons with disabilities and handicaps possess valuable knowledge about their needs, their extended participation in the selection process could be most valuable. On the one hand increased user participation could result in both decreased disability and handicap, but on the other hand it could result in higher costs.
The point of departure for the present study was the aforementioned governmental investigation, which led us to refine the selection process for assistive devices and assess the consequences of the refinement. The aim of the study was to:
-implement a new program, based on improved user participation, for the selection of assistive devices; -assess the achieved effectiveness and efficiency. The study also provides experience in the design of assessments of assistive technologies, and in the choice of outcome measures and methods for monitoring costs. 
A. The Intervention
People with rheumatoid arthritis were exposed to the intervention. The intervention comprised improved user information, an extended assortment of assistive devices, and altered procedures in the selection process. The staff who worked with the intervention were instructed to advise the clients as customers. An extended assortment was available in the selection process. It included both the assortment ordinarily available, as well as an additional assortment especially defined for this study. All devices were free of charge to the user. The additional assortment comprised 217 different types of devices. The types of devices in the extra assortment are shown in Table III by product area, according to the Nordic Committee on Disability (NNH code). The available assortment of assistive devices was displayed in an exhibition, located at the Assisstive Technology Centre in Linköping. The exhibition was available throughout the selection process for assisstive devices.
Information on assistive devices was provided through a work-shop offered to the clients, their closest relative, and their home help. Written information on assistive devices (e.g., a catalogue of devices for use in the bedroom [40] ) was available at a work-shop and at an exhibition of assistive devices.
The selection process, i.e., the intervention, comprised a work-shop, group-meetings, a home-visit and a telephone follow-up (see Fig. 1 ). The work-shop provided information on rheumatoid arthritis and its consequences, the purpose of assistive devices, and nursing at home. Further, assistive devices were demonstrated at the exhibition of assistive devices. There were ten to 15 participants at each workshop. The workshop lasted for four hours and was held at The Assistive Technology Centre in Linköping.
About one week after the workshop, the users took part in a group meeting with about five other participants, an occupational therapist and an assistive device consultant. Each participant had a discussion with the occupational therapist concerning difficulties they experienced in daily activities, and the possibilities of solving these difficulties with assistive devices. A Swedish taxonomy, "Förbundet Sveriges Arbetsterapeuter" (FSA) ADL taxonomy [41] , was used as an inventory form, which helped the clients and the occupational therapist to identify difficulties in ADL. The participants could try out assistive devices at the exhibition, give each other advice, and discuss solutions with the assistive device consultant. The chosen devices were delivered either immediately or at a house call. The house call took place as soon as the selected assistive devices were delivered from the manufacturer. During the house call the occupational therapist demonstrated the devices. The home environment was checked with regard to suitability for the user, and in some cases this led to adaptations in the home. Two weeks after delivery of the devices the occupational therapist conducted a follow-up telephone interview, and final decision about the device.
B. Clients
Persons with rheumatoid arthritis (identified at departments of rheumatology in Linköping and Motala during the 9-month period from June 1, 1991 to March 31, 1992) were asked to participate. One hundred and ninety out of 393 patients agreed to participate (48%) and 6% never responded. The first one hundred and seventeen participants were recruited to the intervention group, and the following 73 to a control group which was exposed to a traditional selection process. This procedure was chosen since the rate of participants was lower than expected, and the time was limited for the intervention. During the study period, about one year for each participant, 36 clients in the intervention group and 9 in the control group interrupted their participation (see Table IV ). The intervention was provided to 20 clients/month. The first 20 clients started the intervention in November 1991 and the last 20 clients in November 1992. The control group was observed during the corresponding time period.
An analysis of the patients who did not agree to participate was done, based on 37% of the total population . There were no significant differences in age, functional ability (the Fries Index) or gender between the participants and those who did not agree to participate.
C. Study Design
The intervention study was designed as a controlled trial. A process assessment was made after the intervention. Pre-and post-intervention measurements of outcomes were made (see Fig. 2 ). The posterior measurement was performed about one year after the start of the intervention. The one-year followup period was chosen in order to avoid the bias which might occur directly after the intervention was performed, but also in order to detect benefits after regular use of assistive devices.
The devices that were selected and the time spent by the staff in the selection process were recorded during the year. Background variables (i.e., age, gender, assistance with housework and personal care) were collected prior to the intervention. The client records provided information on age, gender and disease duration. Information on functional ability, quality of life and assistance with daily activities was collected through questionnaires and telephone-interviews. Information about assistive devices used prior to the intervention was provided by the individuals themselves, and thereafter classified according to the NNH code.
Both study groups were divided into four sub-groups regarding gender and age (men/women, above/below 64 years).
The Hawthorne effect [17] may have been present, but was considered to be similar for the two groups, since participants in both the intervention and control groups answered several questionnaires, participated in telephone interviews, and in interviews conducted in their homes. The results of the study may also be biased by the reaction of the participants when they found whether they would take part in the intervention or not.
The persons who were recruited to the study had RA and were treated for RA at two different hospitals. The persons identified at the department of Rheumatology, Linköping University Hospital and at the Motala Hospital were all treated for RA by the same physician. The caring process prior to the intervention was therefore considered equal at the two hospitals.
D. Process Measurement
A selected number of clients in the intervention-and control groups were asked to take part in an interview focusing on the selection process for assistive devices. The interviews were done with clients from the intervention group and the control group who were matched according to age, gender and pain during activity (one of the aggregated dimensions of the measure of functional ability). The interviews were conducted by an occupational therapist from primary health care at the time of the follow-up. The occupational therapist who worked with the intervention was also interviewed by the same occupational therapist, at two occasions during the period of the intervention. The focus of the interview was the selection process.
E. Outcomes
Functional ability was measured by means of the functional status index (FSI) and HRQL by means of the sickness impact profile (SIP).
The FSI defines functional ability as comprising three related dimensions: the degree of assistance used (assistance), the degree of pain experienced (pain) and the degree of difficulty involved in performing different activities of daily living (difficulty) [42] . The FSI comprises 18 activities grouped in 5 categories: mobility, personal care, home chores, hand activities and social activities. The score of the assistance dimension has a range from 1 "no assistance" to 4 "uses both personal assistance and assistive devices." If the respondent is unable to perform an activity due to poor function the score is five.
Activities that the respondent never does or chooses not to do are not included in the score. The score of the pain dimension has a range from 1 "no pain" to 4 "severe pain," and the difficulty dimension a range from 1 "no difficulty" to 4 "severe difficulty." An average rating score was calculated for the categories; assistance, pain and difficulty. Test-retest and inter-observer reliability of the FSI-measure are rather high except for social activities. The convergent and concurrent validity were also reported to be considerable [42] .
The SIP [43] was developed in the United States as a behaviorally based assessment of the impact of illness on everyday life. The questionnaire includes no symptoms such as, e.g., pain, but includes the behavior that reflects underlying pain. The SIP is widely used in studies of patients with chronic diseases. In this study we used the Swedish version of the SIP, which has shown good reliability and validity [44] .
The SIP consists of 136 statements. The respondent ticks the statements that fit his present situation due to ill health. The statements represent 12 dimensions: social interactions, com-munication, alertness, emotional behavior, body care, mobility, ambulating, work, eating, sleep and rest, home management, and recreation and pastime. The SIP can be presented as an overall score (maximum score of 100), as well as scores for each dimension (maximum score of 100). In addition, the two underlying aggregated dimensions, psycho social function and physical function, are also presented. The higher score in SIP the lower HRQL.
The two instruments chosen were considered appropriate for the study population and for the intervention which was studied. The FSI mainly describes disability (mobility, personal care, home chores, hand activities and social activities) in five distinct dimensions. In relation to the WHO ICIDH classification of disabilities [11] , the FSI does not covering the complete range of disabilities (e.g. communication disabilities and body disposition disabilities are missing). The severity of disability measured by the FSI comprises the degree of assistance used and the difficulty experienced in the activities, which is in accord with the ICIDH. The FSI also considers the suffering (pain) attached to each activity performed. The aspect of suffering, however, is not considered in the ICIDH severity of disability. The overall score yielded by the SIP is a mix of disability and handicap, since the twelve single dimensions describe both disability (e.g., mobility) and handicap (e.g., social interaction). Further, within one dimension there are examples of statements that describe both disability and handicap. Utility measures were not included so as not to overload the clients.
F. Costs
The key approach in the estimations of costs in this study was the opportunity cost. The concept of opportunity cost implies that the real cost of the resource is measured as the values forgone by not using the resource in its best alternative. The marginal cost, often approximated as the variable cost, is used to reflect the opportunity cost. All costs were expressed in 1992 prices, since this was the year of the implementation of the intervention. The 1992 exchange rate for the SEK, which was 5.87 $1, was used. Expenses for assistive devices were divided into periods of five years. A real interest of 5% was used. The time cost was estimated for staff involved in the selection process, domestic service, transport service and outpatient care. All costs included salaries, travel, employer's taxes, occupational health service and administration.
G. Statistics
All statistical analyzes were performed with the SPSSX package for Macintosh. The -test and -tests were used to detect differences among the four subgroups in the intervention and control groups prior to the intervention regarding background variables, functional ability and HRQL. To detect differences in functional ability and HRQL over time, the paired -test was used. The intervention group and the control group were tested independently. The comparisons over time were also made for the four subgroups above/below the median age (64 years), and men/women. It should be noted that multiple comparisons can cause a type I error, i.e., if a significance level of is used, then at least one significant result out of 20 could be false-positive. Costs for the selection process, domestic service, transport service and outpatient care were expressed as averages for the intervention group and control group, respectively.
IV. RESULTS
A. The Prior State
The average age in both groups was about 63 years at the prior measurement (see Table V ). Women were more frequent in the intervention group than in the control group (79% compared to 63%). Persons in the intervention group had had rheumatoid arthritis for a longer time than persons in the control group, although the difference was not significant. In both groups it was most usual to live in either an apartment (about 50%) or a house (about 40%). In both groups assistance with household work was mostly performed by relatives. Both groups got less help with personal care than with household work. More persons in the intervention group than in the control group expressed unmet needs for assistive devices.
In the intervention group 80% of the individuals used assistive devices prior to the intervention. The corresponding figure for the control group was 71%. In the intervention group more assistive devices were used per person than in the control group. This also holds for each of the eight product areas (see Fig. 3 ). The largest difference was found for devices for personal care and household. In both groups devices for personal care and household were used most frequently.
Functional ability, measured by the Functional Status Index, prior to the intervention did not differ between the intervention and the control groups with regard to the four subgroups (see Table VI ).
Prior to the intervention there were no differences among the subgroups women over 64 years, men below 64 years and men above 64 years in the intervention group and the control group with regard to HRQL (the total SIP-score, see Table VII) . Women below 64 years in the intervention group had a poorer HRQL (the total-SIP score) than the corresponding subgroup in the control group. This difference was mainly due to poorer function in regard to body care, less social interaction, a lower level of alertness and less ability to participate in recreation in the intervention group.
B. Assistive Technology Selection
According to the occupational therapist who worked with the intervention, individuals in the intervention group themselves chose their assistive devices with the support available from the staff and the exhibition. The occupational therapist felt that there were great benefits in having access to the exhibition of devices during the selection process. This made the clients aware of the assortment which was available and provided an opportunity to try out and test the devices.
Interviews with the clients showed that the ordinary assortment of devices was considered to be too small. This was stated by clients both in the intervention and control groups. They stressed that devices for use in the kitchen constitute an area which needs improvement. They had difficulty clarifying in being more specific, but some indicated that a broader assortment of such items as clutching-tongs, can-openers, tinopeners and knifes would be desirable. They also suggested improvements in the quality of certain plastic products such as bathing brushes and clutching-tongs. Both groups expressed a great need for user information about assistive devices. They wanted to receive information by means of exhibitions guided by knowledgeable staff, new product information sent by mail, written information in waiting-rooms at the primary health care centers, as well as at handicap association offices. While individuals in the intervention group made their own choices of devices, individuals in the control group stated that their devices were chosen by an occupational therapist.
The selection process resulted in, on average, nine prescribed assistive devices per person for the intervention group, and in one for the individuals in the control group. The difference was mainly due to the fact that more orthoses, devices for the household, devices for personal care, and devices for handling other goods were selected in the intervention group (see Table VIII ). Sixty-two percent of the devices prescribed to the intervention group came from the additional assortment of devices. These prescriptions were dominated by devices for personal care, the household and for handling other goods.
C. Functional Ability and Health Related Quality of Life
Individuals in the intervention group used more assistance in daily activities after the intervention than before (the FSI, ). The difference resulted mainly from women below 64 years (see Table IX ). The FSI-score level prior to and after the intervention indicates an increased assistance in terms of increased use of assistive devices. In the whole control group there were no differences between the two measurements.
In the whole intervention group, as well as in the whole control group no improvements in HRQL were found. The group of women below 64 years in the intervention group was the only subgroup that rated an improved health related quality of life after the intervention (total SIP-score, see Table X ). The improvement during the year were mainly caused by improved mobility, ability to perform body care, and greater alertness.
D. Costs
The initial investment cost for assistive devices available at the exhibition was about USD17 036, and the cost for staff who arranged the exhibition was about $9000. Each workshop amounted to about $500 (staff and rent for the premises), i.e., a cost per person of about $34 to attend the workshop.
The salaries for one full-time occupational therapist, one half-time assistive device consultant, and one technician half time amounted to $114 000 during the project period of 16 months (intervention including follow-up). The time spent by the staff in the selection process due to a specific individual or specific individuals is taken as costs for the selection process for that individual/individuals.
The total purchasing cost for the devices prescribed to the intervention group was $16 000. The average cost per person for the additional assortment was $19, and it was $32 for the ordinary assortment (see Table XI ). The average cost for devices prescribed to the control group was $8. The extended selection process amounted to on average $42 (participation in the workshop and consultations with the occupational therapist). The selection process for the control group was on average about $10.
The average cost for out-patient care and services was about $3000 per person in the intervention group, and about $2000 per person in the control group (see Table XII ). The difference is mainly due to higher costs for domestic service in the intervention group. Women above 64 years in the intervention group had the highest average cost for out-patient care and services, about $4000 per person. In the control group the highest average cost was found for men older than 64 years, about $5300 per person.
V. DISCUSSION
A. Assistive Technology Selection
During the trial period 81 clients took part in the selection process which focused on user participation (the intervention), and 64 clients constituted the control group. The intervention comprised improved user information, an extended assortment of assistive devices and altered procedures in the selection process. Patients in the intervention group said that they chose their assistive devices themselves, with support from the staff. The occupational therapist who worked with the intervention group also stated that the clients made their own choices. Patients in the control group, who got traditional prescriptions, said that the therapist chose the devices. This report by the control group is in accord with earlier studies, where lack of user influence also was found [39] , [45] .
The occupational therapist who worked with the intervention felt that the most valuable parts of the intervention were occasions for the clients to discuss their problems with daily activities with each other, access to the exhibition of assistive devices during the selection process, a larger assortment of devices than usual, and a more solid selection process comprising follow-up and house calls.
The average number of selected devices in the intervention group was higher than in the control group (9 in the intervention group compared to one in the control group). In a study by Nordenskiöld [46] , increased information (a course in joint protection for patients with rheumatoid arthritis) about assistive devices led to additional prescriptions of assistive devices (11 devices in the study by Nordenskiöld compared to nine in our study). Devices for handling other goods, for the household, for personal care and orthoses were most frequently prescribed during the intervention (about two devices per person from each product area). Nordenskiöld's study also showed that increased information led to a large number of prescriptions of devices for the household, but in her study the average number was even higher than in our study (about five devices per person). The number of devices prescribed for personal care and for handling other goods in Nordenskiöld's study were comparable to our results.
B. Functional Ability and Health Related Quality of Life
Clients in the intervention group used more assistance in daily activities at the follow-up compared to prior to the intervention (the FSI). This was mainly due to changes rated by women below 64 years. No significant changes in assistance were found in the control group. The increase in assistance found in the intervention group seems to be reasonable, since this group chose a considerable number of devices and therefore gets a higher score in the FSI-measurement. No changes were found regarding pain and difficulty for the whole intervention group and the control group (the FSI). It was presumed that a more extended use of assistive devices could influence the pain and difficulties experienced. The natural development of persons with rheumatoid arthritis is presumed to be a decreasing functional ability over time, since rheumatoid arthritis is a progressive disease. Even though the average FSI score showed a decreasing functional ability in the control group during the one-year trail period, the change was not significant. No comparable studies on assistive technologies and functional ability as measured with the FSI are available. However, previous studies show decreased pain during activities when using assistive devices [46] , [47] .
Among the four sub-groups analyzed, women below 64 years in the intervention group rated an improved HRQL (the total SIP-score, the lower score the higher quality of life) at the follow-up compared with prior to the intervention (a mean score of 11.4 prior to and 8.0 after the intervention). Improvement was also present in the underlying dimension physical function. Women below 64 years and above 64 years in the intervention group rated about the same level of HRQL prior to the intervention. The intervention implied more utilization of assistive devices in the group below 64 years than the group above. The younger group also rated higher impairment of HRQL after the intervention. No subgroup in the control group rated an improved or impaired HRQL (the total SIP-score) at the follow-up.
For each subgroup, both in the intervention and control groups, 12 statistical tests were performed. The possibility that a significant change is false positive (type I error) is 5%, i.e., if one of the multiple tests of SIP shows a significant result, this might be false positive. The number of tests with significant results for women below 64 years in the control group was two out of 12, i.e., about 17%, which is higher than the 5% chance of a type I error. One of the test of the two underlying dimensions was significant. The total score was also significant. The fact that women below 64 years in the control group rated a higher HRQL prior to the intervention than women below 64 years in the intervention group might influence the results. It might be reasonable to assume that the group which rated a lower HRQL was more motivated to compensate for this. Our results (an improvement of about three units in the total SIP-score) for women below 64 years is in accord with the improvements found in a study by Ahlmén et al. on team outpatient care, where assistive technology was a possible intervention for women with rheumatoid arthritis [48] . The magnitude of the improvement is the same, but our women rated a less impaired HRQL prior to the intervention than the population reported by Ahlmén (a total SIP-score of 11.4 for our women, compared to 22.1 in the Ahlmén population). The Ahlmén population seems to rate a worse HRQL also compared to other Swedish investigations about persons with RA (e.g., [49] ). In this study the development in the control group during the one year trial period, did not show a significantly decreasing HRQL, which could be expected since rheumatoid arthritis is a progressive disease. The HRQL in the two age groups indicates, however, that those over 64 years rated a lower HRQL (the total SIP-score) than individuals below 64 years.
Compared with other studies on patients with rheumatoid arthritis, our study population had a fairly god HRQL prior to the intervention. The average total SIP-score for our study population was about ten, compared to 13 in the study by Bjurulf [49] , and about 20 for the Almén population of patients with rheumatoid arthritis [48] . The reason for the low average HRQL rating in the Almén population is not clear, since the average age was about the same in all three populations, as well as the average disease duration. The Almén population was, however, constituted by women only, which partly could explain the low HRQL (in our study women had lower HRQL than men). Further more, the Almén population was recruited directly from the outpatient clinic. Patients in our study had been visiting the outpatient clinic during a specific year, and were therefore not necessarily in an active phase of the disease. We consider our study population to be a representative RA population, and the results of our study to be generalizable of those who utilize assistive devices.
C. Costs
Costs for assistive technologies in the intervention group were about five times higher than in the control group ($93 per person in the intervention group, versus $18 per person in the control group), but was still very low. The assistive devices prescribed to the intervention group were on average cheaper than those prescribed to the control group ($24 per device in the intervention group compared to $34 per device in the control group). The average cost per device for the selection process (costs for assistive devices excluded) was low (46% of the cost for assisstive technology in the intervention group and 56% for those devices prescribed to the control group). The cost reduction in the intervention group was probably due to the group-consultations, where the cost for the staff, per client, was low.
D. Method
It could be presumed that the Hawthorne effects were of equal magnitude in the intervention and control groups. Comparisons between the intervention and control groups are cumbersome due to differences between them regarding distribution of men and women and unmet needs for assistive devices prior to the intervention. Therefore differences over time and between the groups were not statistically tested. A match between the two groups regarding age, sex, and healthrelated quality of life prior to the intervention might have solved the problem. This was however not done, in order to not exclude information. The chosen follow-up period was one year. As stated earlier, this period was chosen to avoid positively biased results due to the possibility to take part in the intervention. We also wanted the participants to use their assistive devices routinely in ADL, if they used their prescribed assistive devices. To perform follow-up after an additional year would be of interest, since this could reveal information about the further development of the selection process, prescriptions, functional ability, HRQL and resources used. It is likely that the intervention could lead to fewer prescriptions of assistive devices, since assistive devices used by persons with rheumatoid arthritis are also intended to spare the joints of these persons.
The functional status index (the FSI) and the sickness impact profile (the SIP) were used to measure functional ability and health related quality of life. Based on the FSI, we had expectations of new knowledge about the description of functional ability as expressed in the three dimensions assistance, pain and difficulty. Even though significant change was found in the dimension assistance (here, more use of assistive devices), no changes were seen in pain and difficulty. A large proportion of the clients rated the highest possible functional ability in the pain and difficulty dimension prior to the intervention, and could not therefore improve their functional ability.
The SIP has been used often for persons with rheumatoid arthritis, and has been found to be valuable in discriminating between groups of patients [50] . Further, in previous studies the SIP has detected changes in HRQL over time (e.g., [48] ). We consider it to be advantageous that the SIP provides both dimensions of HRQL and a total score. This makes it easier to understand the underlying causes of the HRQL. A disadvantage is the absence of weighting of the dimensions when aggregated to a total score, i.e., the total SIP score does not reflect utility. Another disadvantage is that the SIP, due to its age, tends to be cultural and linguistically inappropriate. To use the SIP in assessments of assistive technology seems fruitful with regard to the results of this study. It should be noted, however, that an individual who utilizes assistive devices would get a higher score (worse HRQL) in some activities included in the SIP, namely, body care, ambulation and eating. The subgroup women below 64 years in the intervention group rated an improved ability in body care, even though assistive devices for personal care were one of the most frequently prescribed groups of devices. In the other 9 dimensions utilization of assistive devices is not considered in the statements.
In the field of rehabilitation, there is a need for outcome measures which reflect disability and handicap independent of the underlying cause. Thus, generic outcome measures are of great interest in the area of assistive technology. Measures which divide disability and handicap into diverse dimensions are also needed, and could provide knowledge about the chain of cause and effect.
VI. CONCLUSION
The study shows that it is possible to provide assistive devices with substantially increased user participation at a moderate increase in total costs. The process analysis showed increased user participation, satisfaction, and an increased number of prescribed devices. The outcome analysis showed a partial improvement in HRQL for the whole intervention group for women below 64 years. However, no changes in functional ability were found except for an increased use of assistive devices in the intervention group. The results imply that greater flexibility in the selection process with regard to support from knowledgeable staff, the assortment of devices and possibilities for user influence could be more efficient for all user groups. The approach chosen for assessment, i.e., assessing both process and outcomes, can be recommended. In our study it seems reasonable that the process was successful, but global measures were not extensively improved for the whole intervention group.
